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ABSTRACT: 


Three species of freshwater turtles, Emys orbicularis, Mauremys caspica caspica, Trionyx 


euphraticus; Iwo land tortoises, Agrionemys horsfieldii, Testudo graeca (T. g. ibera and T. g. zarudnyi), 
and one marine turtle, Eretmochelys imbricata bissa, are known and documented from Iran. Chelonia 
mydas japonica and Dermochelys coriacea have been observed, and two other species of marine tugtles, 
Caretta caretta gigas and Lepidochelys olivacea, may occur in Iranian waters. A single species of crocodile, 
Crocodylus palustris, and a single amphisbaenian, Diplometopon zarudnyi, occur in Iran. Synonymy, di- 
agnoses, Iranian distribution, all literature records, and all known Iranian localities are given, and the natural 
history and ecology of each species in Iran is summarized. A key to the turtles of Iran is provided. 


INTRODUCTION 


This synopsis is an outgrowth of work begun 
in 1958 with field studies in southwestern Iran, 
continued during subsequent years through 
studies of museum collections, and culminated 
with field studies throughout Iran in 1975. 

With the encouragement and sponsorship of 
the Iran Department of the Environment, a num- 
ber of ecosystem studies have been initiated in 
various areas of Iran, and environmental impact 
statements are now being undertaken in connec- 
tion with development projects. It is thus desir- 
able that synopses of the various taxonomic 
groups of organisms be prepared whenever pos- 
sible to facilitate these studies. The systematics 
of amphibians and reptiles has now reached the 
stage where such comprehensive summaries are 
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possible. The present report is but a small part 
of continuing systematic work on the herpetol- 
ogy of Iran, but a single monographic treatment 
of all of the amphibians and reptiles has not 
proved practical nor economically feasible. 
Therefore, reports on smaller taxonomic groups 
are being published as this work reaches the ap- 
propriate stage for each group. 

The turtles of Iran are representative of 
the impoverished chelonian fauna of the Pa- 
learctic. Emys, Testudo, and the western forms 
of Mauremys today are all restricted in their 
distribution to the milder climates of southern 
Europe, North Africa, and Southwest Asia, 
being essentially Mediterranean faunal ele- 
ments. Agrionemys may be a relatively ancient 
genus of uncertain affinities; its distribution is 
strictly Irano-Turanian. The marsh crocodile, 
which occurs in the extreme southeastern corner 
of Iran, is one of a small number of Indian faunal 
elements extending beyond the Oriental Region 
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into Iran. In the not-too-distant past, the cur- 
rently interrupted distribution of crocodiles in 
the river systems of the Makran of Iran and Paki- 
stan may have been more or less continuous, 
connecting the Iranian population with those of 
the Hab and Indus drainages. In southwestern 
Iran, in the low plains of Khuzestan, Arabian 
elements of the Saharo-Sindian subregion are 
encountered, and Iran’s lone amphisbaenian, 
Diplometopon zarudnyi, is one of these. It is the 
northeasternmost representative of the Trogo- 
nophidae, amphisbaenians occurring in the arid 
regions of North Africa, East Africa, and the 
Arabian peninsula. 

In the accounts which follow, standard her- 
petological procedures and terminology have 
been followed. The reader not familiar with her- 
petological terminology is referred to Peters 
(1964) for definitions. 

The synonymies include all references known 
to me that cite specimens from Iran. Thus, my 
interpretations of the identifications of previous 
workers and the status of all published museum 
records should be clear. 

I have attempted to summarize what little is 
known of the natural history of Iranian species, 
based on published accounts and my own ob- 
servations. Where no information exists for a 
species within Iran, I have cited accounts for 
areas elsewhere in the range of the species. 

I have listed here all of the Iranian localities 
known for each species. Wherever possible, I 
have associated the localities in the literature 
with a standardized spelling in the United States 
Board on Geographic Names Gazetteer no. 19, 
Tran, 1956, and only this spelling has been listed 
under each species in the interest of saving 
space. Each published locality is followed by the 
initials of the author and the date, and/or (in the 
case of specimens I have examined) the abbre- 
viation for the museum in which the specimen(s) 
is located. Where I have been unable to asso- 
ciate a published place name with a standardized 
spelling, the original spelling has been used. Any 
localities from which I have examined speci- 
mens are preceded by an asterisk (*). In cases 
where the reader questions my interpretation of 
the identification by a previous author, it some- 
times may be necessary to check the locality 
cited in the original paper. Distances and ele- 
vations appear as given in publications and on 
museum labels. In fear of introducing further im- 
precision, I have not converted such data from 


miles and feet to kilometers and meters. For 
convenience in locating place names, the local- 
ities have been listed under the ostan (admin- 
istrative province) in which they occur. A map 
of these ostan boundaries is provided in a pre- 
vious paper (Anderson 1974: 28, fig. 1), and in 
Fisher (1968: map 2). It should be noted, how- 
ever, that the boundaries of administrative sub- 
units in Iran have changed since publication of 
this map, and seem to be subject to periodic 
relocation. It seems practical to stabilize this 
organization of localities for expedient refer- 
ence, however. 


ACKNOWLEDGMENTS 


Anyone engaged in faunal studies owes his 
primary debt to the many collectors, without 
whom such studies would be impossible. Many 
of these collectors are anonymous, but the bulk 
of Iranian material has been collected by those 
cited in the publications of previous workers. I 
owe special thanks to William S. and Janice K. 
Street, who have contributed so much and have 
waited so long and patiently for the reports on 
their material. Similarly, Dr. Henry Field has 
been a tireless contributor to the natural history 
material of Southwest Asia, and has constantly 
encouraged those of us working with the fauna. 

Curators who have loaned me material and/or 
made me welcome at their institutions during the 
course of my work include: Robert Inger and 
Hymen Marx, Field Museum of Natural Histo- 
ry; the late Doris Cochran, the late James A. 
Peters, and George Zug, United States National 
Museum; Charles M. Bogert, Richard Zweifel, 
and Charles Myers, American Museum of Nat- 
ural History; Charles Walker, Donald Tinkle, 
and Arnold Kluge, Museum of Zoology, Uni- 
versity of Michigan; Emest E. Williams, Mu- 
seum of Comparative Zoology, Harvard Uni- 
versity; Robert C. Stebbins, Museum of 
Vertebrate Zoology, University of California, 
Berkeley; Wilmer W. Tanner, Brigham Young 
University; Ilya Darevsky, Zoologicheski’i In- 
stitut, Leningrad: Josef Eiselt, Naturhistorisch- 
es Museum, Wien; Alice Grandison, J. C. Bat- 
tersby, and E. N. Arnold, British Museum 
(Natural History); Jean Guibé, Muséum Nation- 
al d’Histoire Naturelle, Paris; F. W. Braestrup, 
Universitetets Zoologiske Museum, Copenha- 
gen; P. Kuenzer, Zoologische Institut und Mu- 
seum der Universitat, Göttingen; Robert G. 


ANDERSON: IRANIAN REPTILES 


Tuck, Jr., lran National Museum of Natural 
History (Muse’-ye Melli-ye Tarikh-e Tabi’i), 
Tehran. 

Much of the research for this and other studies 
in Southwest Asian herpetology was done while 
I was Associate Curator in the Department of 
Herpetology of the California Academy of Sci- 
ences. I thank Dr. George E. Lindsay, Director 
of that institution, and Dr. Alan E. Leviton, 
Chairman and Curator of the Department of 
Herpetology for the opportunity and necessary 
facilities to pursue the research. Dr. Leviton and 
l have worked together on many projects in 
Southwest Asian herpetology, and his com- 
ments and encouragement have been a constant 
stimulus. 

During field work in 1958, I was extended 
many courtesies by employees of the Iranian Oil 
Exploration and Producing Company. The Iran 
Department of the Environment made possible 
my field work in 1975 as a visiting scientist, and 
provided me with air travel funds, vehicles, 
equipment, and field assistants. I am indebted 
to many personnel of that department, but es- 
pecially to His Excellency, Mr. Eskandar Fi- 
rouz, the former Director, and to Robert G. 
Tuck, Jr., Curator and Advisor to the Museum. 

I have been accompanied in the field by many 
people at various times. I am particularly grate- 
ful to Howard T. Anderson, William O. Wil- 
liams, and Rufus Cook, all formerly with the 
Iranian Oil Exploration and Producing Compa- 
ny; Ruben McCullers, American Peace Corps; 
Reza Khazai’e, Abbas Ahmadi, and Robert G. 
Tuck, Jr., Iran Department of the Environment. 

Portions of the work were supported by a 
grant from the American Philosophical Society 
(Grant no. 4959-Penrose Fund, 1968), by three 
Faculty Research Grants (1971, 1972, 1975) from 
the University of the Pacific, and by travel and 
field assistance from the Iran Department of the 
Environment (1975). The University of the Pa- 
cific made possible the 1975 field work through 
a faculty development leave. 

Most important to me has been the continuing 
support of my family. My father, Howard T. 
Anderson, has provided financial assistance as 
well as constant encouragement and intellectual 
stimulation throughout the 20 years of my her- 
petological work. My mother, Lois B. Ander- 
son, shared her home in Masjed Soleyman with 
elements of the Iranian herpetofauna during 
1958. My wife, Kay, and son, Malcolm, have 


503 


Dr) l 


FIGURE |. (A) Dermochelys. (B) Trionyx. 


made all of the sacrifices familar to families of 
researchers. 


SYSTEMATIC SECTION 


The following abbreviations are used for mu- 
seums: AMNH—American Museum of Natural 
History, New York. CAS—California Academy 
of Sciences, San Francisco. FMNH— Field Mu- 
seum of Natural History, Chicago. MMTT— 
Muze’-ye Melli-ye Tarikh-e Tabi'i, Tehran. 
USNM—United States National Museum, 
Washington, D.C. 
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FIGURE 2. 
m = marginal, n = nuchal, v = vertebral. 


Key to the Turtles of Iran 


Species marked with an asterisk (*) have not 
been collected in Iran, but may be expected to 
occur within the borders of the country. De- 
partment of the Environment personnel have re- 
corded turtles identified as Chelonia mydas and 
Eretmochelys imbricata from many areas along 
the Iranian coast of the Persian Gulf and the 
islands of the gulf. Ten to 15 Dermochelys cor- 
iacea are reportedly taken annually at Larak Is- 


(A) Carapace of Eretmochelys. (B) Carapace of Chelonia. (C) Carapace of Caretta. Abbreviations: c = costal, 


land in the Strait of Hormoz to support a local 
oil industry for sealing the hulls of dhows and 
other craft. But there are no records of marine 
turtles in the herpetological literature, and apart 
from two skulls of Eretmochelys imbricata bis- 


sa, no specimens of record. 


la. Carapace and plastron without horny 


plates (Eig, lee 2 
lb. Carapace and plastron with horny plates 
(Figs 2A] 3 


FIGURE 3. 
g = gular, h = humeral, i = inframarginal, p = pectoral. 


(A) Plastron of Caretta. (B) Plastron of Lepidochelys. Abbreviations: ab = abdominal, an = anal, f = femoral, 
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2a. 


4b. 


Sa. 


5b. 


6a. 


6b. 


7a. 


7b. 


8a. 


8b. 


9a. 


9b 


Carapace with 7 distinct longitudinal 
ridges; limbs modified to form flippers, 
without claws; marine (Fig. 1A) ____...... 
_*Dermochelys coriacea (Linnaeus, 1766) 
. Carapace flat, without ridges; feet with 
3 claws; freshwater (Fig. 1B) -------------- 
en Trionyx euphraticus (Daudin, 1802) 


a. Limbs modified to form flippers; digits 


not distinct; marine -------------------------- 4 
. Limbs not modified to form flippers; dig- 
its distinct; freshwater or terrestrial __ 7 


. Four pairs of costal plates on carapace; 


first vertebral plate in contact with mar- 
ginals (Fig. 2A—B) _________------------------- 5 
Five or more pairs of costal plates on 
carapace; first vertebral plate not in con- 
tact with marginals (Fig. 2C) -------------- 6 
Plates of carapace imbricate (Fig. 2A) _ 
_. Eretmochelys imbricata bissa (Rüppell, 
1835) 

Plates of carapace juxtaposed (Fig. 2B) 
---- “Chelonia mydas japonica (Thunberg, 
1787) 

Bridge with 3 inframarginal plates (Fig. 
MN) ap lcs RE EEN T 
--*Caretta caretta gigas Deraniyagala, 1933 
Bridge with 4 inframarginal plates (Fig. 
VET atlas ie E AAE A ~ 
=e *Lepidochelys olivacea (Eschscholtz, 
1829) 

Head covered with undivided smooth 
skin; digits fully webbed- ——~-------- 8 
Head covered by shields; digits not 
webbedie en. -.. une Merete sey mene ces 9 
Axillary and inguinal plates present on 
plastron; plastron united to carapace by 
bony suture; plastron not hinged, im- 
movable: anal plates of plastron pointed, 
their median suture shorter than inter- 
abdominal suture (Fig. 4A) ____ ._._....... 
BEER Mauremys caspica caspica (Gmelin, 
1774) 

Axillary and inguinal plates absent; plas- 
tron united to carapace by ligamentous 
attachment; plastron more or less dis- 
tinctly hinged, movable (in adults); anals 
rounded, their median suture longer than 
interabdominal suture (Fig. 4B)____._____. 
eee Emys orbicularis (Linnaeus, 1758) 
Forelimb with 4 claws ---------------------- 
RATES Agrionemys horsfieldii (Gray, 1844) 
. Forelimb with 5 claws __________..._____ 10 


FIGURE 4. 
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(A) Plastron of Mauremys caspica. (B) Plastron 


of Emys orbicularis. Abbrevialions: a = axillary, ab = ab- 
dominal, an = anal, f = femoral, g = gular, h = humeral, 
in = inguinal, | = ligamentous attachment, p = pecloral. 
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10a. Shell oval in outline, with smooth, 
rounded posterior margin; ground color 
light olive, with large, distinct, individual 
darkamarkinpser een E 
......... Testudo graeca ibera Pallas, 1814 
Shell elongate in outline, with upturned, 
emarginate posterior margin; ground col- 
or brownish olive, with very indistinct 
darkimarkines e ee eee oe 
_ Testudo graeca zarudnyi Nikolsky, 1896 


10b. 


TESTUDINES 


Family CHELONIIDAE 
Genus Caretta Rafinesque 


Caretta RAFINESQUE, 1814:66 (1ype-species: Caretta nasuta 
Rafinesque [= Caretta caretta (Linnaeus, 1758)]). 


DEFINITION.—Large marine turtles with five 
or more pairs of costal plates, first in contact 
with nuchal; three poreless inframarginal plates 
on bridge; elongated carapace with vertebral 
keel, becoming smoother with age, highest an- 
terior of bridge, serrated posteriorly (Ernst and 
Barbour 1972:231). 


Caretta caretta (Linnaeus) 
*Caretta caretta gigas Deraniyagala 
Caretta gigas DERANIYAGALA, 1933:66, pl. 5, figs. 4-6 (lype- 


locality: Gulf of Mannar, Ceylon). 
Caretta caretta gigas: DERANIYAGALA 1939:164, figs. 66, 73. 


DIAGNosiIs.—Seven to 12 neural bones, last 
one to five usually interrupted by costal bones; 
13 marginal plates on each side of carapace. 

CoLor PATTERN.—Carapace reddish brown, 
sometimes tinged with olive, plates may be bor- 
dered with yellow; plastron yellow to cream. 
Head reddish or yellow-chestnut to olive-brown, 
scales often margined with yellow, and yellow 
below. (Ernst and Barbour 1972:231). 

SIZE.—Averaging about 300 lbs (136 kg), but 
weights to 1,000 Ibs (455 kg) recorded, with 
lengths up to two meters. 

IRANIAN DISTRIBUTION.—! find no records 
for the Persian Gulf, although it may be expect- 
ed to occur there. 


Genus Chelonia Latreille 


Chelonia LATREILLE, 1801:22 (type-species: Chelonia mydas 
[Linnaeus, 1758]). 


DEFINITION.—Each flipper with a single claw; 
one pair of prefrontal shields on head; horny 
beak of lower jaw coarsely toothed, that of up- 
per jaw with strong ridges on inner surface; four 


pairs of costal plates, first not in contact with 
nuchal; four inframarginal plates. 


Chelonia mydas (Linnaeus) 

*Chelonia mydas japonica (Thunberg) 

Testudo japonica THUNBERG, 1787:178, pl. 7, fig. 1 (type-lo- 
cality: Japan). 

Chelonia mydas japonica: WERMUTH AND MERTENS 1961:237- 
238. 


DıaGnosıs.—A broad, deep shell, often 
markedly indented above hind limbs. Greenish 
or olive-brown, some individuals melanistic, be- 
coming slate-gray to black. 

S1ZE.—Average carapace length of adult 
males about one meter, slightly longer for fe- 
males. 

SEXUAL DIMORPHISM.—Tail of male extends 
well beyond carapace margin, prehensile in ver- 
tical plane; tail of female barely attains edge of 
carapace; the single claw of male long and 
curved. 


IRANIAN LOCALITIES.—Minton (1966:59-61) reports the 
species from the vicinity of Karachi, and Shockly (1949) re- 
ported it nesting at Ras Jawani, Pakistan, close to the Iranian 
border. Although there are no specimens of record, and no 
published reports of green turtles in Iran in the herpetological 
literature, preliminary investigations of the status of marine 
turtles in Iran were carried out by Bosch, Bullock, Kinunen, 
and Walczak. The following sight records were given in their 
reports to the Iran Game and Fish Department in 1970 and 
197] (Walczak and Kinunen 1970, 1971; Bullock and Kinunen 
1971; Kinunen and Walczak 1971; Walczak 1971). 

Ostän 8 (Fars): 2 km E Bandar-e Magäm [26°56'N, 
53°29'E]. Ostän 10 (Baluchistän-Sistän):. Chah Bahar, 
25°18'N, 60°37’E; 10 km E Chah Bahar; Khalij-e Chah Bahar, 
25°20'N, 60°30’E; 10 km E Pasarvandan [25°05'N, 61°25’E], 
tracks only. Persian Gulf: Jazireh-ye Hormoz, 27°04'N, 
56°28'E; Jazireh-ye Lärak, 26°52’N, S6°22’E; Jazireh-ye 
Sheykh Sho’eyb, 26°48’N, 53°15'E; Qeshm Island, 26°45’N, 
55°45'E. 


REMARKS.—Minton (1966:59-61) found the 
green turtle nesting primarily from late June 
through early November. Walczak counted 22 
nests attributed to this species 28-29 March 1971 
on Hormoz Island (Walczak 1971). Eggs were 
found 28-30 cm below the sand surface. Al- 
though omnivorous, adults prefer plant material, 
and Bullock and Kinunen (1971) saw green tur- 
tles grazing on algae near shore off Lavan [sland 
(Jazireh-ye Sheykh Sho’eyb), usually in groups 
of three to six. They remained submerged to 
feed for five to ten minutes, surfacing only brief- 
ly for air. These authors recorded 52 sightings 
in mid-February (Kinunen and Walczak 1971). 
They found dead females near Chah Bahar and 
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near Bandar-e Maqam in early May, late Octo- 
ber, and late November. Greatly valued for flesh 
and eggs, populations of green turtles have been 
greatly reduced in many areas of their range. To 
what extent human exploitation has affected 
populations in the Persian Gulf is not known, 
but Kinunen and Walczak (1971) recorded tur- 
tles killed for shells and found nests ravaged by 
people, dogs, and foxes. They found no evi- 
dence of human consumption of turtle flesh, 
proscribed by Muslim religious beliefs. 


Genus Eretmochelys Fitzinger 


Eretmochelys FITZINGER, 1843:30 (type-species: Eretmoche- 
lys imbricata [Linnaeus, 1766]). 


DEFINITION. —Plates of carapace imbricate 
except in very young individuals; four pairs of 
costal plates; four inframarginal plates; two 
pairs of prefrontal shields on head. 


Eretmochelys imbricata (Linnaeus) 
Eretmochelys imbricata bissa (Rüppell) 

(Figure 5) 

Caretta bissa RÜPPELL, 1835:4, pl. 2 (type-locality: Red Sea; 


holotype: Senckenberg Museum no. 7886, 3). 
Eretmochelys imbricata bissa: SMITH AND TAYLOR 1950:16. 


DIAGNosIs.—Heart-shaped carapace, fully 
continuous vertebral keel, all vertebrals with 
ridges converging posteriorly; head and flippers 
almost solid black (Ernst and Barbour 1972:223). 

CoLoR PATTERN.—Carapace dark greenish 
brown, plastron yellow. 

SızE.—To one meter long and about 200 lbs 
(91 kg). 


IRANIAN LOCALITIES.—Two skulls from Jabrin are the only 
specimens of record. Kinunen and Walczak (1971) listed sight 
records from four other localities in the Persian Gulf. 

Ostän 10 (Baluchistän-Sistän): Beris, 25°09'N, 61°11'E. 
Persian Gulf: *Jabrin [= Nakhilu Island}, 27°S1'N, 51°26’E 
(MMTT); Jazireh-ye Hormoz, 27°04'N, 56°28’E; Jazireh-ye 
Sheykh Sho’eyb, 26°48'N, 53°15’E: Jazireh-ye Shotur, 
26°47'N, 53°25’E. 

REMARKS.—These turtles are omnivorous, 
but apparently prefer invertebrates. They share 
nesting beaches with other species of marine 
turtles. Hawksbill turtles are the source of com- 
mercially valuable tortoise shell. There are two 
skulls of this species in the Iranian National 
Museum of Natural History, collected by Derek 
Scott, who said that he had also seen hatchling 
hawksbill turtles, had watched one turtle nest- 
ing, and counted numerous tracks on a small 
island just off the coast in the Persian Gulf. 
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Kinunen and Walczak, in unpublished reports 
of their investigations of marine turtles in the 
Persian Gulf, recorded nesting by hawksbills in 
late April and early May and early to mid-June 
1971 on Hormoz Island, on Sheykh Sho’eyb Is- 
land, where they counted 218 nests, and on Shit- 
var Island (Jazireh-ye Shotür), where they found 
250-300 nests on clean white-sand beaches. In 
the vicinity of villages, many nests had been de- 
stroyed by people and dogs. They also found 
remains of these turtles which had been killed 
for the shell. They found three dead turtles on 
the beach at Beris in late October, but all nests 
were found on islands; comparable beaches on 
the adjacent mainland showed no evidence of 
hawksbill nesting. On Chat-e Lambe Beach on 
Hormoz Island, they watched nesting behavior 
of one turtle on 30 April 1971. Their detailed 
account of nesting (Kinunen and Walczak 1971) 
is similar to that described by Carr as cited in 
Ernst and Barbour (1972:225-227). 


Genus Lepidochelys Fitzinger 


Lepidochelys FITZINGER, 1843:30 (type-species: Lepidochelys 
olivacea [Eschscholiz, 1829]). 


DeEFINITION.—Four inframarginal plates, at 
least some with pores; first vertebral plate in 
contact with nuchal. 


*Lepidochelys olivacea (Eschscholtz) 


Chelonia olivacea ESCHSCHOLTZ, 1829:2, pl. 3 (type-locality: 
Manila Bay, Philippine Islands). 
Lepidochelys olivacea: FITZINGER 1843:30. 


DiaGNosis.—Usually more than five pairs of 
costal plates; carapace olive. 

CoLor PATTERN.—Carapace olive, skin olive 
above, lighter below, plastron greenish white or 
greenish yellow. 

SızE.—Carapace usually under 75 cm in 
length; to about 180 Ibs (82 kg). 

SEXUAL DIMORPHISM.— Tail of male thick, 
extending well beyond edge of carapace; tail of 
female usually not reaching margin of carapace, 
plastron of male concave. 

DISTRIBUTION.—No records exist for Persian 
Gulf, but Minton (1966:61) found them breeding 
at Hawke’s Bay, Pakistan. 


Family DERMOCHELYIDAE 
Genus Dermochelys Blainville 


Dermochelys BLAINVILLE, 1816:119 (type-species: Der- 
mochelys coriacea [Linnaeus, 1766]). 
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FIGURE 5. Skull of Eretmochelys imbricata bissa, Nakhilu Island, Persian Gulf. MMTT specimen. (Top) Dorsal, (middle) 
ventral, (bottom) lateral. 
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DEFINITION.—Carapace covered with smooth, 
leathery skin, and lacking horny plates; cara- 
pace and plastron composed of small platelets 
of bone imbedded in skin, plastral bones other 
than margin absent. 


*Dermochelys coriacea (Linnaeus) 


Testudo coriacea LINNAEUS, 1766:350 (type-locality: Medi- 
terranean Sea). 
Dermochelys coriacea: BOULENGER 1889:10. 


DiAGNosis.—As for the genus. 

CoLor PATTERN.—Carapace, head, neck, 
and limbs black or dark brown with small white 
or yellow blotches; plastron whitish. 

SızE.—Adults to about 2.7 m in length and 
1,600 Ibs (727 kg). 

SEXUAL DIMORPHISM.—Male with concave 
plastron, tail longer than hind limbs; tail of fe- 
male about half as long as hind limbs. 

DIsTRIBUTION.—No specimens of record for 
the Persian Gulf, but Minton (1966:59) records 
it from Hawke's Bay, Pakistan. 

REMARKS.—Kinunen and Walczak (1971) re- 
corded an oil-rendering operation on Jazireh-ye 
Lärak, where leatherback turtles are processed 
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to provide oil for sealing the hulls of small craft. 
They saw 12 dried skulls there. They did not 
determine the locality at which the turtles were 
obtained, but presumably they were caught in 
the vicinity of that island. 


Family TESTUDINIDAE 
Genus Emys Dumeril 
Emys DUMERIL, 1806:76 (type-species: Emys europaea 
Schweigger, 1814 [= Emys orbicularis (Linnaeus, 1758)], by 
subsequent designation of Fitzinger 1843:29). 


DEFINITION. —Beak mesially notched, not 
hooked; skin on hinder part of head smooth, 
undivided; back of thighs without tubercles; dig- 
its fully webbed; posterior margin of carapace 
smooth; only anterior part of plastron somewhat 
movable, a more or less distinct hinge between 
hyo- and hypoplastra; entoplastron crossed by 
humeropectoral sulcus well in advance of its 
posterior border; plastron united to carapace by 
a ligament. Skull with orbits completely con- 
cealed when viewed dorsally (Loveridge and 
Williams 1957:202). No axillary or inguinal 
plates. 
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Emys orbicularis (Linnaeus) 

(Figures 6, 12) 

Testudo orbicularis LINNAEUS, 1758:198 (1ype-locality: south- 
ern Europe). —PALLAs 1814:17. 

Emys lutaria: STRAUCH 1862: 101-104. 

Cistudo europaea: DE Filippi 1865:352. 

Emys orbicularis: BLANFORD 1876:308-309. —BOULENGER 
1889: 112-114, text-fig. 31. — WERNER 1903:340. —NiKol- 
sky 1915:13-25, lext-figs. 1, 3-4. —WERNER 1936:200. — 
TERENTJEV AND CHERNOV 1949:107, 323, fig. 33. —For- 
CART 1950:144. —WETTSTEIN 1951:429. —MERTENS 
1957:119. —MERTENS AND WERMUTH 1960:63. —WER- 
MUTH AND MERTENS 1961:79-81, fig. 53 a-d. —PRITCHARD 
1966:273. —ANDERSON 1968:324-325. —Tuck 1971:52. — 
ANDERSON 1974:30, 42. 


DiaGnosis.—As for the genus (as defined by 
Loveridge and Williams 1957:202). 

CoLoR PATTERN.—Carapace light or dark ol- 
ive, dark brown, or black, uniform or with yel- 
lowish dots or radiating lines, or with irregular 
dark markings; plastron dark brown, black, yel- 
low, or brown and yellow; head and limbs dark 
olive, with yellow spots and vermiculations. 

SEXUAL DIMORPHISM.—Loveridge and Wil- 
liams (1957:207) were unable to confirm Boulen- 
ger’s (1889:113) findings of sexual differences in 
tail length and spotting. Pritchard (1966:273) re- 
ported that in two specimens near Astara, Iran, 
the male had red eyes, the female yellowish. He 
did not state how the sex of his specimens was 
determined. 

SızE.—Carapace length to 190 mm. 

NATURAL History.—West of Pahlavi, they 
first appear in March, becoming numerous along 
the water courses by April, often climbing up to 
a meter high on logs and brush to bask (Mertens 
1957:119). Aspects of the natural history of this 
species outside of Iran have been discussed by 
Nikolsky (1915:22-24) and by Loveridge and 
Williams (1957:208). 

HABITAT.— This turtle occurs along the coast 
of the Caspian Sea and has been stated by De 
Filippi to prefer brackish water, such as the 
Murdab, while Mauremys caspica is found in 
the running streams of fresh water (Blanford 
1876:309). Sobolevsky (1929:135) states that in 
the Lenkoran District just north of the Iranian 
border, this species is found in the littoral zone 
of marshes, lakes, and pools of stagnant water 
along the Caspian coast, in the damp subtropical 
forests of the lowlands and lower mountain belt, 
and on the flat, uniform plain of the Moghan 
Steppe. There are two specimens (not examined 
by me) in the Iran National Museum of Natural 
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History from Neur Lake, which is 35 airline km 
east-southeast of Ardabil at 2,400 m elevation. 
This is a spring-fed lake in a small valley near 
the crest of the Talish Mountains. The lake has 
marshy borders and the vegetation of the sur- 
rounding terrain consists of scattered shrubs 
with a “‘pincushion” growth form. There are 
large populations of gammarid amphipods and 
aquatic insects in the lake, and in late June there 
are dense aggregations of Rana camerani tad- 
poles in the shallow waters of the lake margins. 
Adults of R. camerani are also extremely nu- 
merous. The only reptiles which I collected in 
this environment were Natrix tessellata and 
Ablepharus bivittatus. A Lacerta, tentatively 
identified as L. saxicola, was seen in the sur- 
rounding hills. At Ardabil, I was given a speci- 
men of Emys orbicularis by the owner of a pub- 
lic bath house, who said he had found it tn his 
garden within the city. It may have been an es- 
caped pet. 

ZOOGEOGRAPHIC ELEMENT.—Mediterranean 
(Anderson 1968:332). 


IRANIAN LocALITIEs.—Chartschäng, on the Siyahrud (LF 
50); Kura River (AN 15), Ostan 2 (Gilan): Astara, 38°26'N, 
48°52’E (RT 71); 45 km S Astara (RT 71); Bandar-e Pahlavi, 
37°28'N, 49°27'E (WB 76; GB 89; FW 03); Mordab, 37°26’N, 
49°25'E (FdF 65); 20 km E Rasht [37°16'N, 49°36’E] (RT 71); 
Rezvandeh, 37°33'N, 49°09’ E, and vic. (RM 57). Ostan 3 (East 
Azarbatjan): * Ardabil, 38°15’N, 48°18’E (MMTT); Neur Lake, 
38°00'N, 48°34’E, 2,400 m (MMTT). Ostan 12 (Mäzanderän): 
*Babol Sar, 36°43’N, 52°39'E (AMNH); *Dasht-e Naz Na- 
tional Park (MMTT); *8 miles N Gorgan [36°50’N, 54°%29’E] 
(FMNH); Khorramäbäd, 36°46'N, 50°53’E (OW 51); Rudkha- 
nehye Talar near Dasteng-Kela (LF 50). 


Genus Mauremys Gray 


Mauremys GRAY, 1870:500 (type-species: Emys fuliginosa 
Gray, 1860, by original designation), 


DEFINITION. —Beak not hooked, skin on hin- 
der part of head smooth, undivided; backs of 
thighs without tubercles; digits fully webbed; 
plastron immovable, united to carapace by a su- 
ture; no plastral hinge; entoplastron crossed by 
humeropectoral sulcus well in advance of its 
posterior border; skull with orbits largely con- 
cealed when viewed dorsally: basioccipital with 
strong lateral tuberosity extending lateral to the 
lagena, forming the floor of recessus scalae tym- 
pani; forearm with numerous transversely en- 
larged scales separated by granular scales 
(Loveridge and Williams 1957:191; McDowell 
1964:245-247). Axillary and inguinal plates pres- 
ent on plastron. The separation of Mauremys 
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FIGURE 7. 


from the New World Clemmys and the relation- 
ships of the aquatic Testudinidae are discussed 
by McDowell (1964:239-279). 


Mauremys caspica caspica (Gmelin) 
(Figures 7, 13) 


Testudo caspica GMELIN, 1774:59, pls. 10-11 (type-locality: 
Bach Pusahat [= Pirsagal] near Schamachie, Transcauca- 
sia, USSR). 

Clemmys caspica: WAGLER 1830:pl. 24. —BLANFORD 
1876:309-312. —BOULENGER 1889:103. —SIEBENROCK 
1913:177-187, pl. 10, text-figs. 1-8. —NIKOLSKY 1915:7-12. 
— WERNER 1917:220; 1936:200. 

Emys caspia: DE FıLıprpı 1865:352. 

Clemmys caspica caspica: MERTENS, MULLER, AND RUST 
1934:61. —SCHMIDT 1939:89. —TERENTJEV AND CHERNOV 
1949:106-107, texl-figs. 34, 37. —FORCART 1950:143. — 
WETTSTEIN 1951:429. —SCHMIDT 1955:200. —MERTENS 
1957:119, 125. —HELLMICH 1959:2-3. —MERTENS AND 
WERMUTH 1960:61. —WERMUTH AND MERTENS 1961:59. 
—ANDERSON 1963:434—435, 473. —GuiBE 1966:97. —AN- 
DERSON 1968:325. 

Mauremys caspica: MCDOWELL 1964:239-279, text-figs. 14. 

Mauremys caspica caspica: PRITCHARD 1966:271-272. — 
Tuck 1971:52; 1973:13. —ANDERSON 1974:30, 42. 


DtaGnosis.—Posterior margin of carapace 
not serrate; bridge predominantly light, only su- 
ture between marginals dark. 


Sil 


Mauremys caspica caspica, 3 km E Haft Tappeh, Dez River area, Khuzestan, Iran. CAS 141118. 


CoLoR PATTERN.—Plastron dark brown to 
black, each shield with a yellow lateral border; 
bridge yellow with dark sutures; carapace olive 
and olive-brown, with yellowish stripes, forming 
figure-8's on costals, circles on marginals; lower 
part of marginals yellow with dark sutures, the 
first seven marginals on each side with two black 
spots; head olive, with a yellow stripe on margin 
of snout and under eye: neck with yellow stripes 
bordered by black. 

SEXUAL DIMORPHISM.—Male with slight con- 
cavity on plastron in region of abdominal and 
femoral plates; plastron of female flat or slightly 
convex; anal opening of male more distal than 
in female, beyond posterior margin of carapace 
when tail is extended. 

S1ze.—Carapace length to 230 mm (Nikolsky 
1915:9). 

NATURAL Histrory.—In suitable bodies of 
water, these turtles occur in considerable num- 
bers, and many can be seen basking together on 
river banks or on floating objects, immediately 
submerging at any hint of danger. According to 
Nikolsky (1915:11) they hibernate, at least in 
Russian territory, from October or November to 
early March. 


Copulation has been observed in April in the 
Caspian region (Nikolsky 1915:11) and in late 
October in southwestern Iran (Anderson 
1963:434). Egg-layıng is recorded for both the 
above areas in June. The eggs measure about 
40 x 30 mm, and the shells have a chinalike tex- 
ture. 

Known dietary items are fishes, worms, tad- 
poles, and small frogs. Individuals have also 
been reported as feeding on ripe melons (Nikol- 
sky 1915:11-12). Undoubtedly they feed on car- 
rion, as my captive specimens readily took strips 
of raw beef. 

Storks are said to feed on the young turtles, 
while vultures (Neophron percnopterus) suc- 
cessfully prey on adults, pecking the flesh from 
beneath the shell (Nikolsky 1915:12). Man may 
take a heavy toll in some areas where turtles 
may be opened to obtain eggs, thought to be 
useful in the treatment of ubiquitous eye ail- 
ments (Anderson 1963:435). 

HABITAT.— This turtle is common in running 
streams, in ponds, and in lakes throughout 
northern and western Iran, in the mountains, 
foothills, and on the western part of the plateau 
wherever water persists throughout the year, or 
at least is present seasonally from year to year 
without fail. I have found these turtles in a great 
variety of habitats throughout western Iran, 
often in cultivated areas where the only water 
was in marshy pastures or small irrigation ditch- 
es. Surrounding vegetation seems to have little 
correlation with their occurrence, although | 
have not found them in heavy forest. Rana ri- 
dibunda usually occurs in the same habitats. The 
greatest concentration of these turtles that I en- 
countered was along the banks of a stream run- 
ning through the village of Marivan (35°31'N, 
46°10’E) in Kordestan, near the Iraq border, 
about 1,200 m elevation. This is a highly eutro- 
phic stream, and the large turtle population is 
probably supported in part by the availability of 
garbage. According to Nikolsky (1915:9), the 
species has been found in the Caspian Sea itself, 
near the mouths of rivers where the salinity is 
low. The same author states that the species has 
been reported from sulphur springs at 40 C. In 
the Lenkoran District, just north of the Persian 
border, Sobolevsky (1929:135) records this tur- 
tle from the littoral zone, stretching along the 
shore of the Caspian, and characterized by 
abundant marshes, lakes, and marshy rice fields. 
It also occurs there in the forests of the lowlands 
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and mountain foreland, a zone of damp subtrop- 
ical forest up to 600 or 700 m elevation. He notes 
its presence in the Moghan Steppe as well, a 
flat, uniform plain overgrown by scanty herba- 
ceous vegetation. 

ZOOGEOGRAPHIC ELEMENT.— Mediterranean 
(Anderson 1968:332). The subspecies caspica, 
considered alone, could be regarded as Iranian. 


IRANIAN LocatttTiEs.—From below sea level along the 
Caspian Sea to al least 2,000 m in the Zagros Mountains. It 
apparently does not occur east of the Zagros Mountains on 
the Central Plateau. 

Siyahrud, near Reikände (LF 50). Ostan 1 (Tehran): Arak 
(FS 13). Ostän 2 (Gilan): *Astara, 38°26'N, 48°52’E (USNM; 
RT 71); Bandar-e Pahlavi, 37°28’N, 49°27'E (JG 66): *6 km W 
Chalus [36°%38’N, 51°26’E] (FMNH); *10 km W Chalüs 
(FMNH); Galugah, 37°30'N, 49°20’E (RM 57): Mordab, 
37°26’N, 49°25'E (WB 76; RM 57); Rasht, 37°16'N, 4936'E 
(FS 13); Safid Rud, S Rasht (WB 76). Ostan 3 (East Azar- 
baijdn): *78 km N Khalkhäl on road to Ardabil, 1,720 m 
(CAS). Ostan 4 (West Azarbaijan): *1 km E Gol Tappeh, ca. 
37°50'N, 45°03’E, at margin of Lake Reza‘iyeh, dirt road 29 
km N Rezä’iyeh, 1,425 m (MMTT): *Mahabad, 36°45’N, 
45°43’E, Lake Shapur I (MMTT); *7 miles NNE Maki 
[39°17'N, 44°31’E] (FMNH); *36°56'’N, 46°17’E, 19 km ESE 
Miandow Ab, on road to Shahindezh, 1,350 m (MMTT); *20 
miles N Rezä’iyeh (CAS: FMNH). Ostän 5 (Kordestän-Ker- 
mänshäh): Ab-i-Marik, near Nämivand [(34°22'N, 46°45’E], 20 
miles NW Kermänshäh (PP 66); Deh-e Jami, 34°23’N, 
46°14’E, near Karand (PP 66); *Kermänshäh, 34°19’N, 
47°04'E (FMNH); E Kermanshah (OW 51); *34°13'N, 
46°04'E, creek near turnoff to microwave station 42 km W 
Kermanshah on road to Shahabad, 1,640 m (MMTT); *8 km 
E Qasr-e Shirin [34°31'N, 45°35’E}] (USNM; RT 71); Sah Tang, 
near Karand [34°16'N, 46°15'E] (PP 66); *32 km WNW San- 
andaj [35°19’N, 47°00’E] (USNM; RT 71): *66 km NW San- 
andaj (USNM; RT 71); vic. Sheykhäbäd, 33°53'N, 48°02’E, 
ca. 30 miles E Kermanshah (PP 66); *Tappeh Sarab, near 
Bijenah, 7 km E Kermanshah (FMNH); Tant Shami, near 
Karand (PP 66). Ostan 6 (Khiizestan-Lorestan): *lake 17 km 
E Haft Gel [31°28’N, 49°30’E] (CAS: SA 63); *32°05’N, 
48°22'E, 3 km E Haft Tappeh, 380 m (CAS); Harmalah, 120 
km NW Ahväz (WH 59); Istgah-e Dezh, 31°%43’N, 48°38’E 
(WH 59); Istgah-e Ezna, 33°27'N, 49°28’E, between Dow Rad 
and Arak (KS 55); *Khorramäbäd, 33°30'N, 48°20’E (USNM; 
RT 71, 73); *vic. Masjed Soleymän airfield, 31°59'N, 4915'E 
(CAS; SA 63); Shädegän, 30°40’N, 48°38’E (RM 57); *Shal- 
gahi, 32°15’N, 48°31’E, SE Dezfül (FMNH). Ostan 8 (Fars): 
sulphurous springs 15 km NE Borazjan 29°16’N, 51°12’E (KS 
55); Dudej, 2933’N, 52°59’E, 40 km E Shiraz (OW 51); Fars 
Province (FW 17); *Parishan Lake [= Daryächeh-ye Famar], 
29°30’N, 51°50’E (MMTT): *Persepolis, 29°57’N, 52°52’E 
(FMNH; KS 39); *5 km SE Pol-e Abgineh [29°33’N, 51°46’E] 
(CAS; FMNH); Rüd-e Kor, 29°36'N, 53°18’E, near Persepolis 
{WB 76): Tang-e Karam, 29°06’N, 53°39’E, 70 miles E Shiraz 
(WB 76). Ostän 12 (Mäzanderän): *Babol Sar, 36°43'N, 
52°39’E, at mouth of Bahnamir River (MMTT); *near Babol 
Sar (AMNH; *21 km NW Ghala Khash on Kuhsar River, N 
Gonbad-e Kävus [37°17'N, 55°17'E] (CAS; MMTT); Khorra- 
mabad, 36°46'N, 50°53’E (OW 51); Kura River (AN 15); Rüd- 
khaneh-ye Talar, near Dasteng-Kela (LF 50); *Shilat Station, 
18 km N by road of Dasht-e Naz National Park (MMTT). 
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Genus Agrionemys Khozatsky and Młynarski 

Agrionemys KHOZATSKY AND MYYNARSKI, 1966:123-125 
(type-species: Testudo horsfieldii Gray, 1844, by mono- 
typy). 


DEFINITION.—Carapace smooth, without 
keels, slightly convex in comparison with most 
testudinines; posterior margin slightly, but dis- 
tinctly serrated. Two suprapygals (metaneurals), 
the second crossed in its median part by the sul- 
cus separating the last vertebral from the caudal. 
Plastral bridge broad, buttresses evenly devel- 
oped; humeropectoral sulcus crosses entoplas- 
tron in its posterior part; no movable elements 
of shell. Concavity of plastron and other male 
sexual features vague or lacking. Forelimbs with 
four digits. (Khozatsky and Mlynarski 1966; 
Młynarski 1966). 

Khozatsky and Młynarski have made a case 
for removing Testudo horsfieldii Gray from Tes- 
tudo on the basis of the above characters, 
which, they claim, distinguish it from all other 
living and fossil testudinine genera. 

DisTRIBUTION.— Central Asia east of the Cas- 
pian, and the eastern Iranian Plateau. A single 
species. 

RELATIONSHIPS.— The authors of this genus, 
in comparing it with other testudinine genera, 
both living and fossil, state that it shares taxo- 
nomic characters with African genera as well as 
with Gopherus and the fossil genus Srylemys. 
However, they believe these similarities to be 
convergent and postulate that the combination 
of ‘primitive’? characters (““emydoidal’’ ento- 
plastron and shape of suprapygals) and ad- 
vanced specializations (digits of forelimbs re- 
duced to four) indicate that it may be more 
ancient than Testudo, while its relationships to 
other testudinine genera are as yet unclear. 


Agrionemys horsfieldii (Gray) 
(Figures 8A, 12) 


Testudo horsfieldii Gray, 1844:7 (type-locality: Afghanistan; 
holotype in British Museum). —BLANFORD 1876:308. — 
NıKoLsky 1897:306. —ZARUDNY 1903:2. —NIKOLSKY 
1915:31-37, texi-figs. 6-7. —WERNER 1936:194. —TER- 
ENTJEV AND CHERNOV 1949:109. —MERTENS AND WER- 
MUTH 1960:66. —WERMUTH AND MERTENS 1961:212-213, 
text-figs. 158a-C. —ANDERSON 1963:474;, 1968:325; 1974:30, 
42. 

Testudinella horsfieldii: Gray 1873:13. 

Testudo ibera: BOULENGER 1889:176-177 (in part; nec Pal- 
las, 1814). 

Testudo baluchiorum ANNANDALE, 1906:75, 205, pl. 2, fig. 1 
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FIGURE 8. (A) Agrionemys horsfieldii plastron. (B) Tes- 
tudo graeca ibera plastron. 


(lype-locality: Baluchistan; holotype in Indian Museum, 
Calcutta). 

Agrionemys horsfieldii: KHOZATSKY AND MYYNARSKI 
1966: 123-125. —MYYNARSKI 1966:219-223, pls. 29-32. — 


OssT AND MEuSEL 1974:3 ff., figs. 12, 13, 18, col. pl. 6. 


514 PROCEEDINGS OF THE CALIFORNIA ACADEMY OF SCIENCES, Ser. 4, Vol. 41, No. 22 


DiaGNosis.—As for the genus. The only 
Southwest Asian tortoise with only four claws 
on the forelimb. 

CoLoR PATTERN.—Carapace yellow or yel- 
lowish brown, each shield with or without a 
black mark, variable in size; black markings on 
plastron may cover almost entire shield, rarely 
absent. 

SızE.—Carapace length to 286 mm (Terentjev 
and Chernov 1949: 109). 

NATURAL History.—No information is avail- 
able for Iran. Natural history information for 
this species in the USSR is summarized by Ni- 
kolsky (1915:36) and Terentjev and Chernov 
(1949:109). In Pakistan, Minton (1966:66) re- 
cords a few remarks about its habits. 

HABITAT.—In the USSR this animal has been 
found on both sandy and loam steppes, moun- 
tains to about 1,300 m, and oases. Minton 
(1966:66) found them in rocky and hilly terrain 
in Pakistan, being most numerous in grassy 
places near springs. In Pakistan they seemed to 
avoid sandy and clay soils, although they occur 
in rocky desert. Minton found them at 1,600- 
2,300 m. They sought refuge in burrows beneath 
boulders or rock outcrops. Niche partitioning 
between this species and Testudo graeca zarud- 
uyi in the area of apparent overlap (Khorasan) 
remains an interesting problem for investigation. 

ZOOGEOGRAPHIC ELEMENT.—Biregional, Ira- 
nian, and Aralo-Caspian (Irano-Turanian). 


IRANIAN LOCALITIES.—Hisomi (FW 36). Ostan 11 (Khor- 
äsän): between Akhangerun, 33°25'N, 60°13’E, and Dorokh 
(NZ 03); Kara-ilitschi Mts. (AN 97); Kuhistan [region center- 
ing on 33°N, 57°E] (FW 36); Rud-i-Mil, between Chah-i-Sagak 
and Düruh [32°17’N, 60°30'E] (JG 73: WB 76; GB 89); 13 km 
SW Sarakhs [36°32'N, 61°11’E] on the Turkmen Plateau be- 
side Sarakhs-Mashhad road (MMTT): Tauran (FW 36). Ostän 
12 (Mäzanderän): *Almeh, Chondeh ‘Abbas, Mohammad 
Reza Shah National Park (MMTT). 


REMARKS.—The specimens collected near 
Düruh north of Sistan by General Goldschmidt's 
party were referred by Gray (1873:13) to Tes- 
tudo horsfieldii, and Blanford (1876:308) con- 
curred in this. Boulenger (1889: 177) listed these 
with T. graeca ibera. Blanford points out that 
only the shells have been preserved. 

I have seen only one Persian example of this 
species. I did not encounter this tortoise in the 
field during my travels in Khorasan and Mazan- 
derän. 

Zarudny (1903:2) reported that it was rare in 
Sistan, completely absent to the south. where it 


was replaced by Testudo graeca zarudnyi, and 
common in the vicinity of Bekhars in eastern 
Khorasan. 


Genus Testudo Linnaeus 


Testudo LINNAEUS, 1758:197 (type-species: Testudo graeca 
Linnaeus, 1758, by subsequent designation of Fitzinger 
1843:29). 


DEFINITION.—I follow here the redefinition 
and restriction of the genus by Loveridge and 
Williams (1957:254-255, or perhaps more cor- 
rectly cited as Williams in Loveridge and Wil- 
liams; see footnote, p. 220, ibid.), but I accept 
the removal of T. horsfieldii Gray by Khozatsky 
and Mlynarski (1966, see above). The following 
characters appear sufficient to separate Testudo 
(sensu stricto) from other testudinine genera 
(Loveridge and Williams 1957:220-221): Cara- 
pace without hinge; outer side of fourth costal 
subequal to, or smaller than, outer side of third; 
gulars paired: carapace convex, rigid, solid; 
neural bones unreduced; anterior neurals octag- 
onal and quadrilateral; supranasal scales pre- 
sent; nuchal scale present; plastron more or less 
clearly movable in one or both sexes; prootic 
typically concealed dorsally and anteriorly by 
parietal. 

RELATIONSHIPS.—Loveridge and Williams 
(1957:258-260) have outlined their view of re- 
lationships within the genus as they have re- 
stricted and redefined it. In their view, Testudo 
hermanni (southern Europe) is the most primi- 
tive living member of the genus, Testudo graeca 
(Spain, North Africa, southeastern Europe, and 
Southwest Asia) and its close relative T. mar- 
ginata (Greece) being more specialized. They 
suggest that the dwarf species T. kleinmanni 
(Tripoli, Egypt, and Sinai) may have been de- 
rived from T. graeca. The zoogeographic impli- 
cations of species distributions within the genus 
have been considered briefly by Loveridge and 
Williams (1957:259-260). The availability of fos- 
sil material suggests that a detailed study of the 
relationships among this genus would be prof- 
itable from a zoogeographic standpoint. 


Testudo graeca Linnaeus 

Testudo graeca ibera Pallas 

(Figures 8B, 9, 14) 

Testudo ibera PALLAS, 1814:18-19, pl. 2, figs. 2-3 (type-lo- 
cality: “Iberia,” region of the central Kura Valley in the 


Caucasus [designated by Mertens 1946:112]). —De FILIPPI 
1865:352. —BLANFORD 1876:306-307 (in part). —NIKOLSKY 
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FIGURE 9. 


1907:260; 1915:25-31. —WERNER 1936:200. —ROSTOMBE- 
Kov 1938:11. 

Testudo graeca: PALLAS 1814:17-18, pl. 2, fig. 1. —Ter- 
ENTJEV AND CHERNOV 1949:108-109, 298. —FORCART 
1950:144. —ScHMipT 1955:200. —PRITCHARD 1966:273- 
274. 

Testudo ecaudata PALLAS, 1814:19, pl. 3, figs. 1-2 (type-lo- 
calily: forest region of Persia on the Caspian Sea). 

Testudo buxtoni BOULENGER, 1920:251 (1ype-locality: Manjil, 
between Rasht and Kasvin, on south coast of Caspian Sea; 
holotype in British Museum). 

Testudo graeca ibera: MERTENS 1946:112. —WETTSTEIN 
1951:429-430. —MERTENS 1957:120. —MERTENS AND 
WERMUTH 1960:65. —WERMUTH AND MERTENS 1961:208— 
209, text-figs. 156a-d. —ANDERSON 1963:474. —GUIBE 
1966:97. —ANDERSON 1968:325. —Tuck 1971:53. —OBST 
AND MEUSEL 1974:3 ff., figs. 5, 9, col. pls. 3-4. —ANDER- 
SON 1974:30, 42. 

Testudo zarudnyi: SCHMIDT 1939:89 (nec Nikolsky, 1896). 
— WETTSTEIN 1951:430. —Tuck 1971:53, fig. 2. 

Testudo graeca zarudnyi: PRITCHARD 1966:274 (in part: nec 
Nikolsky, 1896). 


Testudo graeca ibera, 22 km E Ahar, East Azarbaijan, Iran. MMTT specimen. 


DiaGNnosis.—Maxillary with a weak ridge; 
quadrate enclosing stapes; forelimb with five 
claws; a large subconical tubercle on posterior 
aspect of thigh; supracaudal shield undivided; 
fifth vertebral shield not broader than third: shell 
oval in outline, with smooth, rounded posterior 
margin (but see remarks below under 7. g. za- 
rudnyi). 

Co1LoR PATTERN.—Carapace light olive or 
yellowish: scutes with individual black spots, 
larger and less regular in adults than in young, 
sutures sometimes black-margined: plastron 
with dark spots which often nearly cover scutes. 

Sıze.—Nikolsky (1915:28) gives the maxi- 
mum carapace length as 350 mm. Most speci- 
mens are under 300 mm, however. 

NATURAL History.—Pritchard (1966:273-274) 
observed copulation in this species in the Zagros 
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in late August and early September, whereas 
Nikolsky (1915:30) records mating in April and 
May in the Transcaucasian area. Pritchard has 
described the copulatory behavior observed in 
Iran. Further notes on the natural history of this 
tortoise in areas outside of Iran are provided by 
Nikolsky (1915:31), Terentjev and Chernov 
(1949:108-109), and Reed and Marx (1959: 115- 
116). 

HABITAT.— These tortoises are reported from 
elevations near the shore of the Caspian Sea to 
high mountainous localities. They occur on dry 
open steppes, hillsides, and mountains as well 
as cultivated regions and forest situations (Ni- 
kolsky 1915:30; Sobolevsky 1929:137). Rostom- 
bekov (1938:11) records it from Mt. Sitaver at 
about 4,000 m, an elevation which I feel requires 
confirmation for this species. 1 collected this 
species in dry cultivated areas, in overgrazed 
steppe vegetation on rocky alluvium, on rocky 
hillsides in scrub-oak vegetation, and in grassy 
areas in the vicinity of streams and ponds, up to 
2,050 m elevation. Reed and Marx (1959:115- 
116) discuss the habitat in Iraq. 

DISTRIBUTION.—In northern and western 
Iran, it occurs in AZarbaijan, the Caspian coast, 
and presumably, the Alborz Mountains. The 
subspecific status of the tortoises of the Zagros 
Mountains remains unclear (see below under T. 
g. zarudnyi), but those records are included here 
under 7. g. ibera. From below sea level to above 
2,000 m, possibly to 4,000 m in Iran. 

ZOOGEOGRAPHIC ELEMENT.—The species as 
a whole is biregional, Mediterranean and Ira- 
nian. The subspecies T. g. ibera is interpreted 
here as Iranian. Wermuth and Mertens (1961:209) 
recognize four subspecies of Testudo graeca: T. 
g. graeca Linnaeus (southern Spain and North 
Africa from Morocco to Cyrenaica), T. g. ibera, 
T. g. terrestris Forskal (Syria and Israel to 
northeastern Africa from middle Egypt west to 
Libya: I know of no records for North Africa 
which can be referred to this subspecies, and 
Loveridge and Williams [1957] and Marx [1968] 
record only T. kleinmanni Lortet from Egypt 
and Sinai), and T. g. zarudnyi (see below). Ex- 
cept that its tolerance of aridity enables the sub- 
species T. g. zarudnyi to occupy the Central 
Plateau in Iran, the distribution of Testudo grae- 
ca closely parallels that of Mauremys caspica. 
It is noteworthy, however, that no Testudo 
seems to have been collected in the Arabian 


Peninsula proper, while M. caspica occurs at 
least along the Persian Gulf coast of Arabia. 


IRANIAN Locactties.—Forest region on Caspian Sea (PSP 
14, type-locality for T. ecaudata Pallas); Mt. Sitaver, Kor- 
destän 12,000 ft (VR 38). Ostan I (Tehran): W Arak, [34°05'N, 
49°41'E] (OW 51); *Hesärak, 35°51’N, 50°56'E (CAS). Ostan 
2 (Gildan): Bandar-e Pahlavi, 37°28'N, 49°27’E (RT 71); *2 
miles N Bıjar [35°52’N, 47°36’ E] (FMNH); coastal region of 
SW Caspian coast (RM 57); *1 mile S Divandarreh (35°55'N, 
47°02'E] (FMNH); Manjil, 36°44' N, 49°24’E, between Rasht 
and Qazvin, 7,000-7,500 ft (GB 21, type-locality for T. buxtoni 
Boulenger); *87 miles N Zanjan [36°40'N, 48°29’E] (FMNH). 
Ostan 3 (East Azarbaijan): *38°26'N, 47°15'E, 22 km E Ahar, 
on road from Meshkin Shahr, 1,800 m (MMTT); *37°22'N, 
46°30’E, SE Shalivan, paleo site 29 km E Maragheh, 1,800 m 
(MMTT); *9 km E Maragheh [37°23’N, 46°13'E] (MMTT). 
Ostän 4 West Azarbdijan): *23 miles SSE Reza‘iyeh 
[37°33' N, 45°04’E] (FMNH); *near Daryächeh-ye Rezä’iyeh 
(MMTT). Ostän 5 (Kordestän-Kermänshäh): Bisotun, 34°23'N, 
47°26'E, near Kermanshah (OW 51); 17.5 km SW Borüjerd 
[33°54’N, 48°46’E] (RT 71); *21 km N Hoseynabad [35°33’N, 
4708'E] on road from Sanandaj to Saggez, 2,050 m (MMTT); 
*34°29’N, 46°%41’E, 31 km NW Kermänshäh on road to Now- 
sud, 1,440 m (MMTT); *34°13’N, 46°41’E, creek near turnoff 
to microwave station 42 km W Kermanshah on road to Sha- 
habad, 1,640 m (MMTT); 24 km W Karand [34°16'N, 46°15’E] 
(RT 71); 42 km W Kermänshäh [34°19’N, 47°04'E] (RT 71): W 
Kermanshah (OW 51); *3 miles W Lalabad and ca. 25 miles 
NW Kermanshah (FMNH); 32 km WNW Sanandaj [35°19’N, 
47°00'E] (RT 71). Ostän 6 (Khüzestän-Lorestän): Bakhtiari 
region (AN 07; 15); Dow Rud, 33°28’N, 49°04’E, 1,400 m (KS 
55); 5 km NW Dow Rud (RT 71); *Khorramabad, 33°30’N, 
48°20'E (FMNH). Ostan 7 (Esfahan): W Esfahan [32°40'N, 
51°%38’E] (OW 51); *Galatappeh, 33°13’N, 51°45'E (FMNH); 
15 miles E Mürcheh Khvort [33°06’N, $1°30’E], 33 miles N 
Esfahan (PP 66). Ostan 8 (Fars): Khäneh Kowreh, 30°52'N, 
53°09’E, SE Abadeh, 2,180 m (OW 51); *Yazd-e Khvast, 
31°31'N, 52°07’E (FMNH; KS 39). 


Testudo graeca zarudnyi Nikolsky 
(Figures 10, 14) 


Testudo ibera: BLANFORD 1876:306-307 (in part; nec Pallas, 
1814). —WERNER 1895:1. 

Testudo zarudnyi NIKOLSKY, 1896:369 (type-locality: moun- 
tains in Birjand Province, Iran [restricted by Mertens 
1946:113]; holotype: Zoological Institute, Leningrad, no. 
8738); 1897:307, pl. 17; 1899:375-376. —ZARUDNY 1903:2. 
—WERNER 1929:238-239; 1936:194-195; 1938:265-267, 
text-fig. 1. —FORCART 1950:144. —ANDERSON 1963:474. 

Testudo graeca zarudnyi: MERTENS 1946:113; 1956:91. — 
WERMUTH AND MERTENS 1961:210. —PRITCHARD 1966:274. 
—ANDERSON 1968:325. —OpsT AND MEUSEL 1974:5 ff. — 
ANDERSON 1974:30, 42. 


Dıacnosıs.—Maxillary with a weak ridge; 
quadrate enclosing stapes; forelimb with five 
claws; a large subconical tubercle on posterior 
aspect of thigh; supracaudal shield undivided; 
fifth vertebral shield not broader than third; shell 
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FIGURE 10. 


elongate in outline, with upturned, emarginate 
posterior border. 

CoLorR PATTERN.—Carapace brownish olive, 
with very indistinct dark markings. 

SızE.—To 275 mm carapace length. 

REPRODUCTION.— An adult male in captivity 
almost daily attempted copulation with four fe- 
males during May, June, and July. He would 
ram a female with the front of his plastron and 
then mount without further ado, inverting his 
tail beneath her carapace and opening his mouth 
during the process. The females seemed oblivi- 
ous to these attentions, continuing to eat or to 
walk slowly. I could not tell how frequently he 
was successful in his attempts. He seemed tire- 
less in his efforts, and it seems unlikely he would 
ever encounter such frequent opportunity in his 
natural habitat. 


Testudo graeca zarudnyi, 2, 32 km W Zähedän, Balüchistän, Iran. MMTT specimen. 


Mr. Reza Khazai’e of the Iran National Mu- 
seum of Natural History and I found a nesting 
female at 1000 hrs on 18 April 1975 in rocky hills 
west of Zähedän. She had excavated her nest on 
a west-facing slope, under and between two 
small Artemisia bushes. The nest was 11 cm 
deep, 15 cm long, and 12 cm wide. When locat- 
ed, the tortoise had already laid three eggs, and 
she laid a fourth as we watched. Her activities 
did not seem to be influenced by our presence. 
She began the laborious process of filling the 
nest by scraping in dirt with her hind limbs. Dur- 
ing the hour required for this filling, she did not 
move her body off the excavation, but stretched 
out her hind limbs to the maximum, even at right 
angles to the body, in order to rake in dirt. She 
filled from back to front, resting briefly now and 
then. She scraped the silty alluvium into a fine 
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powder as she worked, and rejected stones, 
kicking them out. She moved forward across the 
nest as she finished, making no obvious tamping 
movements, and raked dead branches and twigs 
over the nest, again with her hind limbs only. 
She did not urinate on the nest, although she 
might have passed water into the excavation 
prior to laying. She moved off the nest and ap- 
peared weak at first as she walked away toward 
the top of the slope. We uncovered the eggs, 
which had 9 cm of earth covering them. When 
we showed the tortoise the exposed nest, she 
seemed interested, bobbing her head, and head- 
ed right for it, covering it with her body. She 
made no attempt to fill the nest again, and may 
simply have been trying to excape from us under 
the bush. The soil at the bottom of the nest was 
slightly damp. Mr. Khazai’e’s subsequent at- 
tempt to incubate the eggs in the laboratory was 
unsuccessful. 

HABITAT.—Blanford (1876:306-307) states 
that in the southern part of Iran, tortoises live 
on barren hillsides and plains far from cultiva- 
tion. The two tortoises I collected in Balüchistän 
were in rocky terrain with steep slopes, barren 
except for widely scattered small shrubs. One 
individual had a maggot-infected wound on the 
tail. The shell was scarred and broken, appar- 
ently from falls, which must be frequent in this 
terrain. Perhaps worthy of note is that an adult 
T. g. ibera fell three stories from a balcony in 
Tehran onto concrete without sustaining appar- 
ent injury. Four months later it was still alive 
and seemed in good health. 

DIsTRIBUTION.—Iran, on the Central Plateau. 
1,000-3,000 m elevation. While they have been 
taken close to the eastern border of Iran, these 
tortoises are as yet unknown from Pakistan, 
Afghanistan, and Sistän, where the only recorded 
tortoise is Agrionemys horsfieldii. 

ZOOGEOGRAPHIC ELEMENT.—Iranian; en- 
demic to the Central Plateau. 

IRANIAN LocaLities.—Askalabad, Balüchistän, 1.800 m 
(FW 38). Ostan 7 (Esfahän): 'Arūsān, 33°29'N, 54°56'E, in 
the S of the Dasht-e Kavir, 928 and 1,065 m (FW 29; 36). 
Ostan 9 (Kerman): Kerman, 30°17'N, 57°05’E, 6,000 ft (WB 
76, GB 89); vic. Kerman (FW 95); Kuh-e Jupar, 29°55’N, 
STIS'E, ca. 2,700 m (FW 95); steppe between Nabid [29°40'N, 
57°38'E] and Bam [29°06'N, 58°21'E] (LF 50). Ostan 10 (Ba- 
lüchistän-Sistän). Bendun, 31°23'N, 60°44'E (AN 99; NZ 03); 
Gurmukh (NZ 03); *ca. 27°54'N, 60°48’E, 93 km N Iränshahr 
on road to Khash, 1,350 m (MMTT); Sangun, 28°35’N, 


61°20’E, E Küh-e Taftan, 1,700 m (RM 56); Tagab, 17 km SE 
Bazmän [27°49'N, 60°12'E] (NZ 03): *ca. 29°28'N, 60°41’E, 


32 km W Zähedän on road to Chashme Ziarat, 1,900 m 
(MMTT). Ostän II (Khorasan); Birjand, 32°53’N, 59°13'E 
(AN 96; 97; type-locality); Fandokht, 33°47’N, 5954'E, Zirk- 
uch (AN 99); Kharestan, 32°17’N, 59°56’E, Sarhaad, 2,500 m 
(FW 38): Kuh-i-Akhangerun, ca. 33°25'N, 60°13’E (NZ 03); 
Kuh-i-Atkul (NZ 03); Kuh-i-Khadzi (NZ 03): Kuh-i-Ma- 
gomed-abad (NZ 03); Sarhad-e Bala (FW 36); Tscha-i- 
Gjuische (AN 99). 

REMARKS.— The taxonomic status of the tor- 
toises of the Central Plateau and the Zagros 
Mountains remains problematical. Blanford 
(1876:307) at first regarded his specimens from 
Kermän as distinct from ibera and stated that 
others examined from Shiräz and on the road 
from Shiräz to Esfahän did not differ from those 
collected at Kermän. After examining tortoises 
from various parts of southern Europe and 
northern Africa, he decided that there were no 
constant differences between these populations 
in the characters (mostly proportions of plastral 
shields) which he considered. Nikolsky 
(1896:369) believed them distinct in the shape of 
the carapace and in color pattern, and additional 
specimens collected by Zarudny in 1898 (Nikol- 
sky 1899:375-376) strengthened his view. Bird 
(1936:259) examined a paratype in the British 
Museum and questioned the separation of za- 
rudnyi even at the subspecific level, while Prit- 
chard (1966:274) examined a paratype also 
(doubtless the same specimen seen by Bird) and 
voiced similar doubts. Schmidt (1939:89) and 
Wettstein (1951:430) identified specimens from 
the Zagros region as zarudnyi. 

I have had the opportunity to examine only 
three specimens from the eastern part of the 
Central Plateau, and have seen only a few spec- 
imens of undoubted ibera from Iran, so I can 
offer only speculation about the status of these 
taxa. I have seen a number of specimens from 
the Zagros region, including Schmidt’s series 
from Yazd-e Khväst. I am impressed with the 
variation in these tortoises, even in the relatively 
small sample I have examined. In most of the 
Zagros specimens, including those from iraq, 
the dark markings of the carapace are indistinct, 
the shells being almost a uniform dark brown; 
in several, the corners of the shell flare outward 
somewhat, and the posterior margin is emargin- 
ate. In all specimens I examined, the greatest 
height of the carapace is at the third vertebral 
plate: in the specimens from Yazd-e Khvast, the 
profile is somewhat different from most other 
specimens in that the height of the shell at the 
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fourth vertebral is nearly as great as at the third, 
whereas in most specimens of ibera and graeca 
I examined, the fourth is distinctly lower. The 
profile of the smallest of four specimens from 
Khorramabad is similar to these Yazd-e Khvast 
animals. In the flaring of the shell, FMNH 
21028, from Yazd-e Khväst, probably a female, 
is the extreme; all of the posterior marginals 
flared outward, forming a pronounced ‘‘skirt.”’ 
This specimen bears a close resemblance in the 
shape of the shell to the specimen figured by 
Nikolsky (1897:pl. 17). Of the specimens I ex- 
amined, the one closest to it in this regard is 
probably FMNH 74950 from Iraq. Specimens 
from Azarbaijan collected by the Street Expe- 
dition to Iran in 1962 also have somewhat flar- 
ing, emarginate shells and indistinct markings, 
while young specimens collected by the 1968 
Street Expedition in both Kordestan and Azar- 
baijan have the shells much less flared, the dark 
spots more individual, many of the plates with 
one or more margins outlined with dark brown, 
contrasting sharply with the horn color of the 
background. 

Both Robert Tuck of the Iran National Mu- 
seum of Natural History, and Jeromie Anderson 
of Quetta (in litt.) have called my attention to 
specimens from the eastern central Zagros 
which exhibit characteristics attributed to T. g. 
zarudnyi. On the basis of the limited material 1 
have examined, I find no consistent, geograph- 
ically correlated distinctions which would justify 
separating the Zagros tortoises from T. g. ibera, 
and the Zagros localities are listed under that 
form. Since recording the above observations, 
I collected two specimens of 7. graeca in east- 
ern Iran and about a half-dozen in northwestern 
Iran. I did not find the opportunity to make care- 
ful comparisons and measurements of these 
specimens, which are still in Tehran, nor have 
they been compared as yet with any of the ma- 
terial mentioned above. The animals from Ba- 
lüchistän were distinguishable from those from 
Azarbaijan on the basis of their more flared car- 
apace margins. A male T. g. zarudnyi seemed 
to make no distinction between the females from 
Baluchistan and those from Azarbajjan in his 
amorous attentions. 

I tentatively recognize the taxon T. g. zarud- 
nyi as valid for tortoises from the eastern Central 
Plateau. It seems likely that clinal or ecotypic 
variation will be shown to exist, linking the nom- 
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inal taxa of Persian tortoises. Should the eastern 
animals prove to be consistently distinct from 
ibera, the Zagros populations may represent a 
broad zone of intergradation between these sub- 
species. 

In many Iranian specimens the first claw of 
the forelimb is quite small, and if overlooked, 
could prove misleading in use of the key. 


Family TRIONYCHIDAE 
Genus Trionyx Geoffroy 
Trionyx GEOFFROY, 1809:4 (type-species: Trionyx aegyptia- 
cus Geoffroy, 1809 [= Trionyx triunguis (Forskäl, 1775)] by 
onginal designation; see Schmidt 1953:108; Loveridge and 
Williams 1957:422-423; Wermuth and Mertens 1961:xxii- 
xxiii, 260). 


DEFINITION.—Plastron without cutaneous 
femoral flaps; skull without maxillary ridging; 
orbit nearer the temporal than the nasal fossa; 
intermaxillary foramen moderate to large; pre- 
frontal always in contact with vomer; jugal not 
or but scarcely in contact with parietal; postor- 
bital arch narrower than diameter of orbit; pro- 
boscis as long as eye opening (Smith 1931:154; 
Loveridge and Williams 1957:423). 

RELATIONSHIPS.—Of the living genera of 
trionychids, Triony.x is the least specialized, the 
most widely (but disjunctly) distributed, has the 
longest fossil record, and the greatest number of 
species. Loveridge and Williams (1957:416) pre- 
sent a dendrogram summarizing their interpre- 
tation of the relationships within the genus. 
They regard the monotypic genera Pelochelys 
and Chitra as specialized offshoots of the Ori- 
ental subgroup of Trionvx. 


Trionyx euphraticus (Daudin) 

(Figure 12) 

Testudo euphraticus DAUDIN, 1802:305 (type-localily: banks 
of the Euphrates River). 

Trionyx euphraticus: GEOFFROY 1809:17. —BLANFORD 
1876:312-313. —ANDERSON 1963:474; 1968:325; 1974:30, 
42. 

Amyda euphratica: MERTENS 1957:125-126. 


DiaGNosis.—Eight pairs of pleural bones; 8th 
pleurals partially reduced; young with numerous 
longitudinal ridges of dermal tubercles: carapace 
without ocelli. 

COLOR PATTERN.—Carapace uniform dark 
green in adults, venter white; young specimens 
have large light spots on top of head, numerous 
smaller light flecks on carapace. 
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Size.—The largest recorded Iranian specimen 
has a carapace length of 290 mm (Mertens 
1957:125). Boulenger (1889:258) gives 370 mm 
as the size of a specimen from the Euphrates. 

NATURAL History.—These turtles are very 
wary, disappearing into the water when ap- 
proached. According to Richter, they can be 
taken readily with hooks. When captured, they 
bite viciously. (Mertens 1957:126) 

I have found little published information on 
the natural history of this species. However, 
soft-shells generally are known to be rather thor- 
oughly aquatic, but able to move rapidly on land 
as well as in the water. They inhabit large bodies 
of permanant water and shun temporary streams 
and ponds. They are known for their habit of 
burying themselves in the sand or mud of stream 
and lake bottoms. They bask on banks and 
shores, but never far from the water. These tur- 
tles are actively predacious, feeding on fish, 
frogs, crustaceans, mollusks, and insect larvae; 
vegetable matter 1s consumed by at least some 
species. Webb (1962:541-577) summarizes the 
literature on the American species of Trionyx, 
and the habits of Old World species are doubt- 
less similar. 

RELATIONSHIPS.—According to Loveridge 
and Williams (1957:416-417) the closest living 
relative of Trionyx euphraticus is T. swinhoei. 
These two species, which have reduced eighth 
pleurals, are more closely related to New World 
species than to other Old World species, ac- 
cording to these authors. However, Webb 
(1962:579-580) states that the American T. ferox 
is more closely related to Old World species 
than to the other three New World species. He 
does not say to which Old World species T. fer- 
ox is related, but mentions the large eighth pair 
of pleurals as one character separating it from 
other American soft-shells. 

DiIsTRIBUTION.—The Tigris and Euphrates 
drainages; known from southern Turkey, north- 
eastern Israel, Syria, Iraq, and Iran. In Iran, 
specimens have been collected at a single local- 
ity in Khüzetän, but species probably occurs 
in much of the Karun River drainage, as the 
Karun empties into the Shatt-al-Arab, the con- 
fluence of the Tigris and Euphrates. 

ZOOGEOGRAPHIC ELEMENT.—Difficult to as- 
sign with certainty, as the disrupted distribution 
of the genus as a whole represents the fragmen- 
tation of a once more widespread range. | regard 
T. euphraticus as Saharo-Sindian (Anderson 


1968:332), while Bodenheimer (1944:71) consid- 
ered it Irano-Turanian. 


IRANIAN LOCALITIES.—Ostän 6 (Khuzestan-Lorestän): 
Shadegan, 30°40'N, 48°38'E, on the Rüdkhäneh-ye Jarrähi 
(RM 57). 


REMARKS.— Recently, a specimen was cap- 
tured, photographed, and released in the Karun 
River (Tuck, in litt.). 


CROCODILIA 


Family CROCODYLIDAE 
Genus Crocodylus Laurenti 


Crocodylus LAURENTI, 1768:53 (Lype-species: Crocodylus nil- 
oticus Laurenli, 1768). 


DEFINITION. — "16-19 upper and 14-15 lower 
teeth on each side; fourth or fifth maxillary tooth 
largest; fourth mandibular tooth fitting into a 
notch in the upper jaw. Snout more or less elon- 
gate; nasal bones extending to the nasal opening; 
splenial bones not entering the mandibular sym- 
physis, which does not extend beyond the eighth 
tooth. A dorsal shield formed of from four to 
eight longitudinal series of keeled bony scutes.” 
(Smith 1931:40) 


Crocodylus palustris Lesson 

(Figure 12) 

Crocodilus palustris LESSON, 1834:305 (type-localily: Ganges 
River). 

Crocodylus palustris palustris: DERANIYAGALA 1936:282. — 
HONEGGER 1971:45—46. 


DIAGNosIs.—Nineteen teeth in upper jaw on 
each side, 5 in each premaxillary; premaxillo- 
maxillary suture on palate nearly straight across; 
width of snout about 60 percent of length, usu- 
ally without distinct ridges in front of eye; 4 or 
5 large nuchal plates; 4 postoccipital plates in a 
transverse series; dorsal plates in 16-18 trans- 
verse, and 4 or 6 longitudinal series; 16 rectan- 
gular smooth plates across middle of belly. 
(Smith 1931:47; Minton 1966:71) 

COLOR PATTERN.—Brown or olive above with 
dark mottling to almost uniform black, yellowish 
below; young lighter, olive with dark blotches. 

Size.—Smith (1931:47) gives four meters as 
maximum size, but Minton (1966:71) stated that 
the largest individuals he saw in Pakistan were 
about three meters total length. The largest 
crocodiles observed by biologists in Iran have 
been estimated at no more than two meters total 
length. 
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NATURAL Hisrory.—Little seems to be 
known of the habits of the marsh crocodile, or 
at least there is little information that is reliable 
in the herpetological literature (Neill 1971:416). 
Smith (1931:48) and Minton (1966:71) have sum- 
marized what little is known of the behavior of 
this animal in India and Pakistan. Smith says 
that it only occasionally attacks man, and Min- 
ton says that he knows of no authenticated ac- 
counts of attacks on humans in Pakistan. Neill 
states that there is no basis for stories that these 
crocodiles eat living people or corpses. Insofar 
as I could determine, villagers do not fear them 
in Balüchistän (where many harmless animals 
are feared), and children swim in pools claimed 
to be inhabited by crocodiles. In Iran, these an- 
imals are shy and difficult to observe. Appar- 
ently, they are not considered a hazard to do- 
mestic stock in Balüchistän. 

The only recorded observations of crocodiles 
in Iran are those of Kinunen and Bullock (1970) 
and Bosch, Bullock, and Kinunen (1970), in un- 
published reports of the Iran Division of Re- 
search and Development. They reported croc- 
odile tracks entering and leaving a *‘den”’ about 
two meters above water level excavated in a 
sloping bank. The entrance was 80 cm wide and 
40 cm high. The excavation was at least two 
meters deep, enlarged into an inner chamber 
lower than the entrance. During the period of 
observation by these investigators (mid-Novem- 
ber), crocodiles spent much of the day basking 
on the river banks or floating and swimming. 
The report states that at this time of year the 
crocodiles were able to remain submerged for at 
least four or five hours. 

Nothing is known of the reproduction in Iran. 

Minton (1966:71) says that fish and turtles 
seem to be their principal food in Pakistan. Neill 
(1971:416) says that their food includes fishes, 
frogs, and sizable aquatic mammals, with lesser 
numbers of smaller mammals and birds. No 
aquatic turtles are known from Balüchistän, nor 
are there any aquatic mammals. Possible croc- 
odile food items in this region include cyprinid 
fishes, and in the lower reaches of the Sarbaz 
River, mud-skippers (Periophthalmus sp.). 
Frogs (Rana cyanophlyctis) occur in this area. 
Small mammals, including palm squirrels, 
groundsquirrels, foxes, mongooses, and gazelles 
may fall victim occasionally to crocodiles when 
they visit the pools in the river to drink. Water 
birds are available in this area, and Bosch, Bul- 
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lock, and Kinunen observed a crocodile near a 
dead and mutilated mallard duck on a river 
bank. 

Young crocodiles likely fall prey to the larger 
mammalian and avian predators, and possibly to 
adults of their own species. Desert monitors 
(Varanus griseus) are possible egg predators, as 
may be foxes, mongooses, and domestic dogs. 
Man is the only predator on adults, and hide 
poachers pose a continuing threat to the exis- 
tence of the species in Balūchistān. Kinunen and 
Bullock (1970) state that Pakistani hide-hunters 
were reported to have taken 18 crocodiles from 
the Sarbaz River between Rask and Bāhū Kalat 
in 1967. 

HABITAT.— Throughout its range, the marsh 
crocodile inhabits freshwater marshes, pools, 
and rivers. Probably the only suitable crocodile 
habitat in Iranian Balüchistän is along the Sar- 
baz River, although the Makran coast between 
Jask and Chah Bahar should be carefully ex- 
plored for other possible crocodile localities. 
The valuable report of Bosch, Bullock, and Kin- 
unen describes the habitat of those areas in 
which they saw crocodiles. The headwaters of 
the Sarbaz River lie in the mountains of the Per- 
sian Makran. The river runs through a narrow 
canyon before forming a broad floodplain below 
Garm-e Bit. This floodplain is several kilometers 
wide and opens into Gavater Bay of the Gulf of 
Oman west of Jiwani. The flow of the river is 
subject to great seasonal fluctuation and yearly 
variation, being intermittent during the dry sea- 
son and subject to flooding during the rainy sea- 
son. The climate of the region is hot and dry, 
annual rainfall being less than 10 cm. Dominant 
vegetation along the river is Tamarix, Acacia, 
and Prosopis, date palms being cultivated 
around villages. During the dry season, only 
pools up to two meters in depth and a kilometer 
in length persist in much of the lower reaches of 
the river, and a significant portion of the flow 
below Rask ts used for agricultural purposes. 
During flood times, the entire river bed may be 
flooded to three or four meters above normal 
water level. Bosch, Bullock, and Kinunen (1970) 
observed crocodiles in pools at least 1.5 m deep, 
under 10-20 m high banks, usually at a bend of 
the river or oxbow pools. Crocodiles were never 
seen in pools in the middle of the valley. Usually 
there were shrubs on the banks, and often reeds 
were present. At Kolant the river is 10-20 m 
wide, running continuously for several kilome- 
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FIGURE li. 


ters. It is bordered by a thick growth of reeds, 
shrubs, and trees. I observed only one croco- 
dile, near the village of Hudar. The river bed 
here is lined with Tamarix and oleanders (Ner- 
ium). Date orchards in the floodplain support the 
village, which sits on a slope above the river. 
The pool, through which the river was flowing 
in late April, was near the base of a bluff. Tam- 
arisks and oleanders overhung the east bank of 
the pool. The water was fairly turbid. We had 
found the spot where crocodiles had basked on 
the river bank, and had seen tracks, but the only 
animal seen was floating in the water near the 
far bank. It was a relatively small individual, 
about 1.5 m total length. We could get no closer 
than about 25 or 30 m. 

DisTRIBUTION.—Assam west through most of 
India and Sri Lanka, intermittently through Ba- 
lüchistän to extreme southeastern Iran. In Pak- 
istan it occurs throughout the Indus Valley north 
at least to Multar and Bahawalpur; the Hab Riv- 
er at least to Diwana. On the Makran coast in 
the Hingol and Dasht Rivers. In Iran, it is known 
only from the Sarbaz River, the drainage just to 
the west of the Dasht River of Pakistan. The 
crocodiles of Sri Lanka are considered a distinct 


Diptometopon zarudnyi, Dhahran, Saudi Arabia. CAS specimen. 


subspecies, C. p. brevirostris (Werner). At pre- 

sent, all other populations, including those from 

Iran, are presumed to be C. p. palustris. 
ZOOGEOGRAPHIC ELEMENT.—Indian. 


IRANIAN LOCALITIES.—AIl of the following localities are 
sight records, the one from Hudar my own, the others [hose 
of Bosch, Bullock, and Kinunen. There are no specimens of 
record al present. Ostan 10 (Balächistän-Sistän): Baha Kalat. 
25°43'N, 61°25’E; 25°55'N, 61°34’E, 30 km N Bahu Kalat, 150 
m; Djork-e Bit, road construction camp; 3 km below Firuza- 
bad (26°15’N, 61°23’E]; Garm-e Bit; 4 km above Garm-e Bit; 
3 km below Garm-e Bit; *Hüdar, 26°09N, 61°27'E; iran- 
Swiss; 2 km below Iran-Swiss; Kolani marsh, a few km NW 
of Gaväter Bay. 

REMARKS.— Apparently the only previously 
published notice of crocodiles in Iran in the zoo- 
logical literature is that of Honegger (1971), 
based on the unpublished work of Bosch, Bul- 
lock, and Kinunen (1970). The Iran Department 
of the Environment in 1971 established the Bahu 
Kalät Protected Region to protect this endan- 
gered species (Firouz 1974:35). This reserve 
covers 394,750 hectares of mountains, foothills, 
and plains, and embraces much of the Sarbaz 
River. The crocodile is a fully protected species 
under Iranian law. However, it faces the double 
threat of hide poaching and habitat destruction. 
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Enforcement of protective legislation along the 
Sarbaz River is difficult to impossible at present. 
In [975 there was no station of the Department 
of the Environment within the Protected Region 
itself, and the office at Chah Bahar had no four- 
wheel-drive vehicles. Without constant patrol of 
the river on horseback, it is doubtful that any 
hide poachers would ever be apprehended. Road 
and bridge construction in the area probably 
poses a threat to the animals, especially if fur- 
ther development results, putting a further de- 
mand on the flow of the river for irrigation and 
domestic use. No adequate study of the croco- 
diles has been carried out following the prelim- 
inary investigations of Bosch, Bullock, and Kin- 
unen. These workers surveyed most of the 
Sarbaz River from the vicinity of Rask to Kolani 
over a two-week period. They actually observed 
a total of 18 individual crocodiles. They con- 
cluded that the total population at that time was 
over 50, but this may have been an optimistic 
figure. The fact that they estimated the maxi- 


Distribution of Emys orbicularis, Agrionemys horsfieldii, Trionyx euphraticus, and Crocodylus palustris. 


mum length of the largest animals seen at about 
two meters may be an indication that hunting 
pressure has eliminated the older mature croc- 
odiles. Their survey indicated that the best croc- 
odile habitat occurs from Firuzabad to Djork-e 
Bit and in the Kolani marsh. 


SQUAMATA: AMPHISBAENIA 


Family TROGONOPHIDAE 
Genus Diplometopon Nikolsky 
Diplometopon NiKOLSKY, 1907:277-280, text-figs. 1-3 (lype- 


species: Diplometopon zarudnyi Nikolsky, 1907, by 
monotypy). 


DEFINITION.—Without limbs: pectoral annuli 
not differentiated from other annuli; frontal di- 
vided or partially divided by a longitudinal sul- 
cus, not in contact medially; eyes conspicuous; 
no lateral line, nor posterior fold; deep ventral 
median sulcus extending almost entire distance 
from head to anal region; tail acuminate: preanal 
pores present. A single species. 
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REMARKS.—See Gans (1960) for a review of 
the trogonophid amphisbaenians. 


Diplometopon zarudnyi Nikolsky 

(Figures 11, 14) 

Diplometopon zarudnyi NIKOLSKY, 1907:277-280, text-figs. 1— 
3 (type-locality: Nasrie, Arabistan, Iran; holotype: Zoolog- 
ical Institule, Leningrad no. 10341). —WERNER 1936:200. 
—Gans 1960: 133-204, pl. 45, figs. 1, 3, 5-8, 12-14, 18, 20, 
22-24, 29-30. —ANDERSON 1963:456. —Gans 1967:67; 
1968:345-362. —ANDERSON 1968:333. —Tuck 1971:60. — 
ANDERSON 1974:30, 44. 


DıaGnosıs.—As for the genus. 

CoLor PATTERN.—Dorsum light gray (pink- 
ish gray in life), heavily flecked with black over 
entire length of back; head and venter dirty 
white (pink in life). 

SizE.—Snout-vent length 187 mm, tail 15 mm. 

HABITAT.—I collected a single specimen on 
the Ahvaz plain in Khuzestan in an active dune 
area with sparse vegetation. It was a few cen- 
timeters below the surface. I could not deter- 


Distribution of Mauremys caspica. 


mine whether it had been in a burrow or was 
moving through loose sand. 
DISTRIBUTION.—The distribution of this 
species centers about the head of the Persian 
Gulf, in low, sandy deserts of southwestern 
Iran, southern Iraq, Kuwait, the northern half 
of Saudi Arabia, and the Trucial States. 
ZOOGEOGRAPHIC ELEMENT.—Saharo-Sindian. 


IRANIAN LOCALITIES.—Ostan 6 (Khüzestän-Lorestan): 
*Ahvaz (USNM; CG 60; RT 71); *31°16'N, 49°11'E, dunes on 
road between Ahvaz and Haft Gel (CAS; SA 63); Nasrie [very 
close to Ahvaz, on Rüd-e Karan] (AN 07; type-locality; CG 
60). 


REMARKS.—Diplometopon zarudnyi has its 
nearest living relatives in the species of Aga- 
modon and Pachycalamus among the Trogo- 
nophidae. The morphology, adaptations, and re- 
lationships of this form are discussed in detail 
by Gans (1960). This species should be looked 
for in suitable dune habitats in Fars Province 
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along the coast of the Persian Gulf. It is part of 
the gulf coast fauna that extends south to Bu- 
shire, and perhaps as far south as 27°50’N. Con- 
tinued survival of this fauna will depend upon 
action to preserve dune habitat in the face of 
pressure for dune stabilization. 


MATERIAL EXAMINED 


Į list here only Iranian specimens. In addition, 
however, I have examined most of the reptiles 
from elsewhere in Southwest Asia in the Amer- 
ican Museum of Natural History, California 
Academy of Sciences, Field Museum of Natural 
History, United States National Museum, Uni- 
versity of Michigan Museum of Zoology, and 
University of California at Berkeley Museum of 
Vertebrate Zoology. I have listed specimens 
only by political provinces (ostans); see text for 
specific localities from which I have seen 
material. 

The collectors of the bulk of the material ex- 


Distribulion of Testudo graeca and Diplometopon zarudnyi. 


amined are as follows: Steven C. Anderson, 
1968: CAS 86514-86639; William S. and Janice 
K. Street Expedition to Iran 1962-63: FMNH 
141619-141631, CAS 102481-102483; Robert G. 
Tuck, Jr., John W. Neal, Jr., G. L. Ranck, and 
L. H. Hermann, 1962-65: USNM 153752- 
158945; Street Expedition to Iran 1968: FMNH 
170989-170993; Steven C. Anderson, Robert G. 
Tuck, Jr., Ruben McCullers, Reza Khazai’e, 
1975: MMTT 978-1530, CAS 141166-141236. 


Eretmochelys imbricata bissa: PERSIAN GULF: MMTT 978- 
979. 

Emys orbicularis: East AZARBAIJAN: MMTT 1278: MAZAN- 
DERAN: AMNH 88424; MMTT 401-402; FMNH 141626. 
Mauremys caspica caspica: GILAN: FMNH 141619, 141627; 
USNM 154504-154505; East AZARBADAN: MMTT 47, 2 live 
spec.; FMNH 141625, 141629; CAS 102483; KORDESTĀN- 
KERMANSHAH: FMNH 170989; USNM 153752, 158529- 
158534; MMTT live spec.; KHÜZESTÄN-LORESTÄN: CAS 
86629, 86634-86639, 141118; USNM 158945; FMNH 
130819, 73492, 73495; FArs: FMNH 21035-21042, 141624; 
CAS 102481-102482; MMTT 208; MAZANDERAn: MMTT 

421-422, 492, 1232; AMNH 88662; CAS 141166. 
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Agrionemys horsfieldii: MAZANDERAN: MMTT 53. 

Testudo graeca ibera: TEHRAN (CENTRAL): CAS 143300: GI- 
LAN: FMNH 170990-170991; East AZarBAUJAN: MMTT 
493, 1446, live spec.; West AZARBAIJAN: FMNH 141630- 
141631; MMTT 555; KorpESTAN-KERMANSHAH: FMNH 
130820, 170992--170993; MMTT 1530, 3 live spec.: KHU- 
ZESTAN-LORESTAN: FMNH 73483-73484, 73487-73490; 
EsrFAHAN: FMNH 141620; Färs: FMNH 21027-21029. 

Testudo graeca zarudnyi: BALUCHISTAN-SISTAN: MMTT, 3 
live spec. 

Diplometopon zarudnyi: KHOZESTAN-LORESTAN: CAS 86514; 
USNM 121594. 


Maps 


The distribution in Southwest Asia is given 
for each species; only the Iranian localities are 
shown. Each symbol represents one or more 
documented locality, as listed in the text. Stars 
represent type-localities. Solid symbols repre- 
sent localities from which I have identified and 
examined specimens. Open symbols indicate lo- 
calities based on literature or museum cata- 
logues only. 
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